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(54) PLANE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plane 
display device with which the thickness or weight is 
reduced, the rigidity is sufficiently maintained, 
chipping hardly occurs in a display panel against the 
impact from outside and the exchange of a tubular 
light source is extremely easy. 
SOLUTION: The one side wall of the plane display 
device 11 is formed of the one side wall 521 of an 
outside frame bezel cover 500 and the perpendicular 
wall of a lamp cover 850. The bottom end of the one 
side wall 521 of this outside frame 500 and the top 
end of this lamp cover 850 are provided with curved 
ends 853, 523. These curved ends 853, 523 are 
engaged with each other. 
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CLAIMS 



[Claim(s)] 

[Claim l] the flat- surface display 
characterized by providing the following 
■ setting " the aforementioned light 
source protection - the flat- surface 
display characterized by establishing a 
crookedness edge in the upper-limit 
section of the end side of a member, and 
the soffit section of the unilateral wall of 
the 1st aforementioned frame, and 
engaging these crookedness edge 
mutually The plate-like display panel 
equipped with the viewing area. The 1st 
frame which exposes the viewing area of 
the aforementioned display panel, has a 
side attachment wall corresponding to 
the flank of the aforementioned display 
panel, and contains the aforementioned 
display panel. The surface hght source 
section containing the hght guide plate 
which carries out outgoing radiation 
alternatively [ spread the light source 
light fi'om the tubular light source and 
the aforementioned tubular light source, 
and ]. the light source protection which is 
equipped with the 2nd frame which **** 
the aforementioned display panel 
between the 1st aforementioned frame 
while containing the aforementioned 
surface hght source section, and holds the 
aforementioned tubular light source 
between the 2nd aforementioned fi'ame - 
a member 



[Claim 2] Flat-surface display carried out 
being located more nearly up than the 
aforementioned tubular light source in 
the aforementioned 2nd electric supply 
lead which the 1st electric supply lead is 
connected to the end by the side of 
electric supply supply of the 
aforementioned tubular light source, and 
the 2nd electric supply lead is connected 
to the other end, and is wired from the 
aforementioned other end in flat- surface 
display according to claim 1 to the 
aforementioned electric supply supply 
side as the feature. 
[Claim 3] Flat surface display 
characterized by the aforementioned 2nd 
electric supply lead and the 
aforementioned tubular light source 
being separated and arranged by the 2nd 
aforementioned fi-ame in flat- surface 
display according to claim 2. 
[Claim 4] Flat- surface display 
characterized by arranging the 
aforementioned 2nd electric supply lead 
right above [ of the aforementioned 
tubular light source ] in flat- surface 
display according to claim 3. 
[Claim 5] Flat- surface display carried out 
being located more below than the 
aforementioned tubular light source in 
the aforementioned 2nd electric supply 
lead which the 1st electric supply lead is 
connected to the end by the side of 
electric supply supply of the 
aforementioned tubular light source, and 
the 2nd electric supply lead is connected 
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to the other end, and is wired from the 
aforementioned other end in flat- surface 
display according to claim 1 to the 
aforementioned electric supply supply 
side as the feature. 
[Claim 6] Flat- surface display 
characterized by arranging the 
aforementioned 2nd electric supply lead 
directiy vinder the aforementioned 
tubular light source in flat- surface 
display according to claim 5. 
[Claim 7] Flat surface display carried out 
[ that the aforementioned 2nd electric 
supply lead which the 1st electric supply 
lead is connected to the end by the side of 
electric supply supply of the 
aforementioned tubular light source, and 
the 2nd electric supply lead is connected 
to the other end, and is wired from the 
aforementioned other end in flat-surface 
display according to claim 1 to the 
aforementioned electric supply supply 
side is formed in the shape of a tape, 
and ] as the feature. 
[Claim 8] Flat- s\u*f ace display 
characterized by forming the 
aforementioned 2nd electric supply lead 
with a flexible flat cable or a 
printed -circuit board in flat- surface 
display according to claim 7. 
[Claim 9] Flat- surface display 
characterized by arranging the 
aforementioned 2nd electric supply lead 
in the side of the aforementioned tubular 
light source in flat* surface display 
according to claim 8. 



[Claim 10] in flat- surface display 
according to claim 1, the aforementioned 
light source protection member allots free 
[ rotation ] focusing on the engagement 
portion of the aforementioned 
crookedness edge -■ having - the 
aforementioned light soiurce protection - 
the flat-surface display which the 
aforementioned tubular light source was 
exposed by rotation of a member, and was 
characterized free by exchange of a bird 
clapper 

[Claim ll] in flat- surface display 
according to claim 1, the aforementioned 
light source protection member allots free 
[ sliding ] along with one side of the 
aforementioned display panel -- having ■- 
the aforementioned hght source 
protection ■ the flat- surface display 
which the aforementioned tubular light 
source was exposed by sliding of a 
member, and was characterized free by 
exchange of a bird clapper 
[Claim 12] in flat- surface display 
according to claim 1, it prepares as a part 
for the flange to which the crookedness 
edge of the 1st aforementioned frame 
projects outside •- having -- the 
aforementioned light soxirce protection -- 
it prepares as a part for the flange to 
which the crookedness edge of a member 
projects inside having - the 
aforementioned light source protection -- 
the flat- surface display characterized by 
allotting the crookedness edge of a 
member above the crookedness edge of 
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the 1st aforementioned frame 
[Claim 13] Flat-surface display 
characterized by having the shape of a 
cross section of L characters which 
contains the transverse wall in which the 
aforementioned light source protection 
member was crooked from the 
perpendicular wall and the 
aforementioned perpendicular wall 
corresponding to the aforementioned 
unilateral wall of the 1st aforementioned 
frame in flat- surface display according to 
claim 1. 

[Claim 14] flat- surface display according 
to claim 13 setting - the 
aforementioned tubular light source and 
the aforementioned hght source 
protection ■- the flat-surface display 
characterized by allotting the 2nd 
aforementioned frame between the 
aforementioned perpendicular walls of a 
member 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
flat- surface display equipped with the 
display panel which consists of two or 
more display pixels, and the surface light 
source. 
[0002] 

[Description of the Prior Art] The 
flat-surface display represented by the 



liquid crystal display has come to be used 
as various display a personal computer, a 
word processor, for a television display, 
etc. 

[0003] Such display is equipped with the 
plate-like display panel generally 
equipped with the viewing area which 
consists of two or more display pixels, and 
the surface light source arranged at the 
rear-face side of a display panel, and is 
constituted. 

[0004] In recent years, in order to attain 
much more thin shape ization of 
flat- surface display, instead of the surface 
light source of the conventional direct 
lower part formula, the surface light 
source of an edge light method has come 
to be used. 

[0005] The surface light source of an edge 
light method usually consists of a light 
guide plate and the tubular light source 
arranged by approaching the end side of a 
light guide plate. A light guide plate 
consists of acrylic resin etc., and it is 
abbreviation monotonous tjrpe, and 
printing formation of the white 
dispersion pattern is carried out, and it 
grows into the rear face side. The tubular 
light source is usually a fluorescent lamp 
which consists of a cathode ray tube. The 
light source light from the tubular light 
source is introduced in a light guide plate, 
and it is spread, reflecting within a light 
guide plate. And the light source light 
which reached the dispersion pattern of a 
light guide plate will be scattered about. 
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and outgoing radiation will be carried out 
from the main front-face side of a light 
guide plate. 

[0006] According to the surface light 
source of such an edge light method, since 
the thickness is made in general to the 
thickness grade of a light guide plate, 
flat- surface display can be further 
constituted in a thin shape. 
[0007] By the way, the composition which 
flat" surface display contains a display 
panel with the 2nd frame to which the 1st 
frame by the side of the display of 
flat- surface display generally held the 
surface light source, ****, and is fixed is 
taken. Thereby protection from fixation 
of the surface light source to a display 
panel and the external shock of a display 
panel is made. 

[0008] Drawing 13 and 14 show typically 
the typical example of the structure of the 
edge section where the tubular hght 
source (1811) was arranged, about the 
conventional flat- surface display Below, 
the screen of flat* surface display is 
explained as a top. 
[0009] As for the perpendicular side 
attachment wall (1521) of the 1st frame 
(1500), a cross section forms the side 
attachment wall of flat- surface display 
(1000) with the perpendicular wall (1851) 
of lamp covering (1850) of L typeface. The 
edge is a linear common sheet, as for both 
the perpendicular wall (1521 1851), 
carries out the soffit of the perpendicular 
side attachment wall (1521) of the 1st 



frame outside, and points overlap 
mutually. Moreover, it ****s in the both 
ends of the length direction of lamp 
covering (1850), a hole can open, and 
lamp covering (1850) is fixed to 
flat" surface display (lOOO) by [by which 
it was prepared in the 2nd frame (1600) 
in near the corner of flat- surface display 
(1000) ] ****ing, and a screw's (1853) 
****ing in the receptacle section, and 
stopping and making it it. Although the 
1st electric supply lead is connected to 
the end by the side of electric supply 
supply of the tubular light source (1811) 
and the 2nd electric supply lead is 
connected to the other end, the 2nd 
electric supply lead (1815) is wired 
between the 2nd frame (1600) and the 
perpendicular wall (1851) of lamp 
covering. 

[0010] the [ the tubular light source 
(1811) after exchange of the tubular light 
source (1811) removing a screw (1853) 
and drawing out lamp covering (1850) 
below, and ] 2 electric- supply lead 
(1815) is pulled out and it is carried out 
by attaching similarly 
[0011] 

[Problem(s) to be Solved by the 
Invention] However, as mentioned above, 
a frame is also miniaturized with 
thin-shape-izing of equipment, and the 
rigidity of the stowage container which 
contains a display panel for this reason 
tends to fall. Furthermore, in recent 
years, in order to attain 



4 



JP09-5744A 



lightweight-ization of equipment, the 
rigidity of the stowage container which 
the thickness of a frame also has in the 
inchnation **** ized, and contains a 
display panel falls further, and has a 
possibility that a display panel may 
suffer a loss simply to the shock from the 
outside. 

[0012] this invention copes with the 
above-mentioned technical technical 
problem, is accomphshed, relates to 
flat-surface display, especially even if it 
attains thin- shape izing or 
lightweight-ization, it can maintain 
sufficient rigidity, and it aims at offering 
the flat- surface display which a deficit 
cannot produce easily in a display panel 
to the shock from the outside Flat- surface 
display with very easier stiU exchange of 
the tubular light source is offered. 
[0013] 

[Means for Solving the Problem] The 1st 
frame which invention of a claim 1 
exposes the plate like display panel 
equipped with the viewing area, and the 
viewing area of the aforementioned 
display panel, has a side attachment wall 
corresponding to the flank of the 
aforementioned display panel, and 
contains the aforementioned display 
panel, The surface hght source section 
containiag the hght guide plate which 
carries out outgoing radiation 
alternatively [ spread the light sovirce 
light from the tubular light soxu-ce and 
the aforementioned tubvdar light source, 



and ], In the flat-surface display which 
was equipped with the 2nd frame which 
**** the aforementioned display panel 
between the 1st aforementioned frame 
while containing the aforementioned 
surface light source section, and was 
equipped with the light source protection 
member which holds the aforementioned 
tubular light source between the 2nd 
aforementioned frame the 
aforementioned light source protection 
a crookedness edge is established in the 
upper-hmit section of the end side of a 
member, and the soffit section of the 
unilateral wall of the 1st aforementioned 
frame, and it is characterized by 
engaging these crookedness edge 
mutually 

[0014] Since the side attachment wall of 
the 1st frame is equipped with an 
incurvation edge and constituted, 
sufficient rigidity is securable even if the 
side-attachment-wall length of the 1st 
frame becomes short with 
thin -shape -izing of flat-surface display. 
And since the light source protection 
member which engages with this 
incurvation edge and holds the tubular 
light soiorce between the 2nd frame is 
allotted, a display panel and the surface 
light source section wiQ be contained by 
the firm periphery container, and it is 
prevented that a display panel suffers a 
loss also to the shock from the outside for 
this reason, moreover, formation of the 
engagement section hght source 
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protection - or [ lessening the 
screw-thread stop of a member ] or it 
can suppose that it is completely 
unnecessary and exchange of the tubular 
light source becomes very easy 
[0015] In flat- surface display according to 
claim 1, the 1st electric supply lead is 
connected to the end by the side of 
electric supply supply of the 
aforementioned tubular light source, the 
2nd electric supply lead is connected to 
the other end, and invention of a claim 2 
is carrying out being located more nearly 
up than the aforementioned tubidar light 
source in the aforementioned 2nd electric 
supply lead wired from the 
aforementioned other end to the 
aforementioned electric supply supply 
side as the feature. 
[0016] Invention of a claim 3 is 
characterized by the aforementioned 2nd 
electric supply lead and the 
aforementioned tubular light source 
being separated and arranged by the 2nd 
aforementioned frame. 
[0017] Invention of a claim 4 is 
characterized by arranging the 
aforementioned 2nd electric supply lead 
right above [ of the aforementioned 
tubular light source ]. 
[0018] The 1st electric supply lead is 
connected to the end by the side of 
electric supply supply of the 
aforementioned tubular Hght source, the 
2nd electric supply lead is connected to 
the other end, and invention of a claim 5 



is carrying out being caudad located 
rather than the aforementioned tubular 
light source in the aforementioned 2nd 
electric supply lead wired from the 
aforementioned other end to the 
aforementioned electric supply supply 
side as the feature. 
[0019] Invention of a claim 6 is 
characterized by arranging the 
aforementioned 2nd electric supply lead 
directiy under the aforementioned 
tubular light source. 
[0020] The 1st electric supply lead is 
connected to the end by the side of 
electric supply supply of the 
aforementioned tubular light source, the 
2nd electric supply lead is connected to 
the other end, and invention of a claim 7 
is carrying out that the aforementioned 
2nd electric supply lead wired from the 
aforementioned other end to the 
aforementioned electric supply supply 
side is formed in the shape of a tape as 
the feature. 

[0021] Invention of a claim 8 is 
characterized by forming the 
aforementioned 2nd electric supply lead 
with a flexible flat cable or a 
printed -circuit board. 
[0022] Invention of a claim 9 is 
characterized by arranging the 
aforementioned 2nd electric supply lead 
in the side of the aforementioned tubular 
light source. 

[0023] the aforementioned light source 
protection member allots invention of a 
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claim 10 free [ rotation ] focusing on the 
engagement portion of the 
aforementioned incurvation edge " 
having ■- the aforementioned hght source 
protection - the aforementioned tubular 
light source is exposed by rotation of a 
member, and it is characterized free by 
exchange of a bird clapper 
[0024] the aforementioned light source 
protection member allots invention of a 
claim 11 free [ sliding ] along with one 
side of the aforementioned display panel 
■ having -■ the aforementioned light 
source protection - the aforementioned 
tubular light source is exposed by sliding 
of a member, and it is characterized free 
by exchange of a bird clapper 
[0025] invention of a claim 12 is prepared 
as a part for the flange to which the 
incurvation edge of the 1st 
aforementioned frame projects outside - 
having the aforementioned Ught source 
protection - it prepares as a part for the 
flange to which the incurvation edge of a 
member projects inside having - the 
aforementioned light source protection - 
it is characterized by allotting the 
incurvation edge of a member above the 
incurvation edge of the 1st 
aforementioned frame 
[0026] Invention of a claim 13 is 
characterized by having the shape of a 
cross section containing the transverse 
wall in which the aforementioned light 
source protection member was crooked 
from the perpendicular wall and the 



aforementioned perpendicular wall 
corresponding to the aforementioned 
unilateral wall of the 1st aforementioned 
frame of L characters. 
[0027] invention of a claim 14 - the 
aforementioned tubular light source and 
the aforementioned Ught source 
protection - it is characterized by 
allotting the 2nd aforementioned frame 
between the aforementioned 
perpendicular walls of a member 
[0028] 

[Embodiments of the Invention] Below, 
the liquid crystal display of the 1st 
example of this invention is taken for an 
example, and it explains in detail with 
reference to drawing 1 -5. Henceforth, the 
display side of a liquid crystal display is 
explained as a top. 

[0029] The liquid crystal display (ll) in 
this example contains the surface light 
source section (800) which is the 
active-matrix type constituted by having 
the viewing area (3) of 14 inches of 
vertical angles, and irradiates a 
light-transmission type liquid crystal 
panel (100) and this liquid crystal panel 
(100) as shown in drawing 3 , as shown in 
drawing 1 . 

[0030] As a liquid crystal panel (100) is 
shown in drawing 2 , the signal line and 
the scanning line of plurality [ top / 
0.7mm glass- substrate / of** ], TFT 
connected to a signal line and the 
scanning line (it is hereafter called TFT 
for short.) Opposite arrangement of the 
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array substxate (200) containing the pixel 
electrode connected to TFT and the 
opposite substrate (300) by which the 
counterelectrode and the light-filter layer 
were formed on 0.7mm glass substrate of 
**, respectively is carried out through the 
gap which is 5 micrometers, and liquid 
crystal material is held and it grows into 
this gap. 

[0031] Since the dimension, especially 
frame size of a liquid crystal display (ll) 
are small constituted from a liquid 
crystal panel (lOO) of this example 
Although not illustrated, a signal line is 
pulled out only at the 1st **** (201a) side 
of an array substrate (200). It connects 
with X-TAB (401-1) which supplies image 
data to a signal line, (401-2), (401-3), and 
(401-4) through anisotropy electric 
conduction adhesives by this 1st **** 
(201a) side. Moreover, the scanning Une 
is also pulled out only at the 1st **** [ of 
an array substrate (200) ] (201a), and 2nd 
**** (203a) side which intersects 
perpendicularly, and is connected to 
Y-TAB (411-1) which supplies a scanning 
pulse to the scanning line by this 2nd 
**** (203a) side, and (411-2). 
[0032] and X-TAB (401- 1), (401-2), (401-3), 
and (401-4) are bent at the rear-face side 
of a liquid crystal panel (100), and are 
allotted to the rear face of a Uquid crystal 
panel (100) -■ having every -- it 
connects with X circuit board (421) which 
controls X TAB (401-1), (401-2), (401 3), 
and (401-4) through anisotropy electric 



conduction adhesives In addition, this X 
circuit board (421) is being engaged and 
fixed to the resin frame (600) (refer to 
drawing 3 ) mentioned later. 
[0033] Y-TAB (411- 1) and (411-2) - a 
liquid crystal panel (100) -- it allots the 
side " having -- every -- it connects with 
Y-TAB (411-1) and Y circuit board (431) 
which controls (411-2) through anisotropy 
electric conduction adhesives 
[ moreover, ] in addition, every -- X-TAB 
(401-1), (401-2), (401-3), (401-4), X circuit 
board (421), or every -• the electric 
connection with Y TAB (411-1), and 
(411-2) and Y circuit board (431) may be 
based on soldering 

[0034] The surface light source section 
(800) allotted to the rear-face side of a 
liquid crystal panel (100) is an edge light 
method, as shown in drawing 3 , and it 
has a larger dimension a little than the 
viewing area (3) of a liquid crystal panel 
(100). The light guide plate with which, 
as for the surface light source section 
(800), printing formation of the 
dispersion pattern of opalescence was 
carried out at the rear face side, or the 
dispersion slot was really fabricated (801), 
X-TAB (401-1) of an array substrate (200), 
(401-2), The tubular light source with a 
diameter of 2.6mm arranged by 
approaching a light guide plate (801) by 
the 1st **** [ by which (401-3) and 
(401-4) are arranged ] (201a), and 3rd 
**** (201b) side which counters (811), 
The reflective film (821) which wraps in 
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the tubular light soxirce (811) to a light 
guide plate (801) so that the light source 
light from the tubular light source (811) 
may be efficiently drawn in a light guide 
plate (801) is included. 
[0035] Thereby incidence of the light 
source light from the tubular Ught source 
(811) is carried out fi-om the end side of a 
light guide plate (801), it spreads the 
inside of a light guide plate (801), and 
outgoing radiation is alternatively 
carried out to a liquid crystal panel (100) 
side from the main front face of a light 
guide plate (801). 

[0036] This surface light source section 
(800) is held in the resin frame (600) 
which is fabricated really possible 
[ fabrication or division ] and changes. 
Especially a light guide plate (801) is held, 
where the receipt slot (611) of a resin 
frame (600) was held and fixed and the 
tubular light source (811) is exposed from 
a resin frame (600) possible [ a rear face 
to exchange ]. 

[0037] The end (811a) by the side of an 
electric supply socket (814) is equipped 
with the 1st electric supply lead (813), 
and the tubular light source (811) equips 
the other end (811b) with the 2nd electric 
supply lead (815), respectively, as shown 
in drawing 4 . As shown in drawing 1 , 
the 1st electric supply lead (813) is drawn 
by the method of outside even at an 
electric supply socket (814). The 2nd 
electric supply lead (815) is wired along 
with the receipt guide (613) formed in the 



tubular light source (811) upper part 
through the reflective film (821) and the 
resin frame (600) at the resin fi-ame (600) 
as shown in drawing 3 toward an end 
(811a) side from the other end (811b) side 
of the tubular Ught source (811). Then, as 
shown in drawing 1 , it is drawn by the 
method of outside even at an electric 
supply socket (814). And the end of a 
reflective film (821) is fixed between a 
light guide plate (801) and a resin frame 
(600), and an other end side can move 
freely so that exchange of the tubular 
light source (811) may be possible. 
[0038] A liquid crystal display (ll) is 
box-like [ which was equipped with a side 
attachment wall (521) and (531) 
including opening (501) of the shape of a 
rectangle equivalent to the viewing area 
(3) of a liquid crystal panel (100) ], as 
shown in drawing 3 . By the metal frame 
(500) made from the stainless steel of 
about 0.4mm **, and the resin frame 
(600) which held and fixed the surface 
light source section (800) mentioned 
above A liquid crystal panel (100) is 
pinched through the elastic member (701) 
which eases the shock from the outside, 
and (703), and as shown in drawing 1 , a 
screw stop is carried out and it consists of 
four vertical angles (511a), (511b), (511c), 
and (511d). 

[0039] In the liquid crystal display (ll) of 
this example, the tubular Ught source 
(811) is exposed from the rear face of a 
resin .frame (600), and the 2nd electric 
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supply lead (815) of the tubular light 
source (811) is further exposed from the 
gap (901) (refer to drawing 5 ) of the side 
attachment wall (521) of a metal frame 
(500) and resin frame (600) which met 
the tubular light source (811) so that 
exchange of the tubular hght source (811) 
may be possible, 
[0040] In this example, the side 
attachment wall (521) of a metal frame 
(500) includes the incurvation edge (523) 
which projects toward a hquid crystal 
panel (100). And lamp covering (850) 
made from the stainless steel of about 
0.3mm ** is formed according to the 
shape of a cross section of L characters by 
the shape of a long picture which met the 
tubular light source (811) including the 
hook-like incurvation edge (853) whose 
cross section is the tjrpeface of . 
abbreviation KO, and the incurvation 
edge (853) of the shape of this hook 
engages with the incurvation edge (523) 
of a metal frame (500). While the tubular 
light sovirce (811) is protected by this 
lamp covering (850), the gap (901) of the 
metal frame (500) and resin frame (600) 
which expose the 2nd electric supply lead 
(815) is closed by it. And although this 
lamp covering (850) is not illustrated, it is 
engaged and fixed to the presser foot 
stitch tongue formed in the resin frame 
(600). 

[0041] Although each side attachment 
wall (521) of a metal frame (500) and 
merit (531) are short constituted with 



thin- shape izing of a liquid crystal 
display (ll) by the above composition, the 
rigidity of a metal frame (500) is raised 
by the incurvation edge (523) established 
in the side attachment wall (521). 
[0042] Furthermore, this lamp covering 
(850) engages with a metal frame (500), 
and since it is moreover fabricated in the 
shape of a cross section of L characters 
and is fixed, it can fully raise the rigidity 
of the periphery container which consists 
of the metal frame (500), the resin frame 
(600), and lamp covering (850) which 
contain a liquid crystal panel (100). 
[0043] Even if it ****-izes thickness of a 
metal frame (500) or a resin frame (600) 
to attain lightweight-ization of a liquid 
crystal display (ll) further by this even if 
it thin- shape izes a liquid crystal display 
(ll), sufficient rigidity can be secured and 
a deficit does not arise in a liquid crystal 
panel (100) to the shock from the outside. 
[0044] moreover, according to the hquid 
crystal display (ll) of this example, a 
signal line and the scanning line are 
pulled out only at the end side (201a) of 
an array substrate (200), and a side 
(203a), respectively, and are connected 
electrically - having moreover, every 
since X-TAB (401 1), (401 4) are bent 
and arranged at a rear face side, 
******-ization is attained Furthermore, 
since the 2nd electric supply lead (815) of 
the tubular light source (811) arranged at 
a X-TAB (401-1), -, (401-4) and **** 
[ which counters ] (201b) side was 
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efficiently contained above the tubtdar 
light soxirce (811), much more 
****** ization of a liquid crystal display 
(11) was attained, and, therefore, it was 
able to make the dimension small enough. 
[0045] Furthermore, since the 2nd 
electric supply lead (815) separates the 
tubular light source (811) and a resin 
frame (600) and is arranged, current leak 
is prevented and, moreover, the effect of 
protection of the 2nd electric supply lead 
(815) also does it so. 

10046] Next, exchange of the tubular light 
source (811) in the liquid crystal display 
(11) of this example is explained. 
[0047] First, as shown in drawing 5 , the 
pressor foot stitch tongue (not shown) of a 
resin frame (600) is removed from lamp 
covering (850), and lamp covering (850) is 
rotated focusing on the engagement 
section (853) of lamp covering (850) to the 
flection (523) of a metal frame (500). 
[0048] Thereby, it is exposed of the 2nd 
electric supply lead (815) from the gap 
(901) of the metal frame (500) and resin 
frame (600) which were plugged up with 
lamp covering (850). The 2nd electric 
supply lead (815) of the tubular light 
source (811) exposed from this gap (901) 
is removed. Moreover, since the other end 
side of a reflective film (821) has not fixed 
by rotating lamp covering (850), it is 
exposed of the tubular light source (811) 
closed with lamp covering (850) and the 
reflective film (821) from the 2nd frame 
(600) rear-face side, and it removes the 



tubular light source (811) to the rear-face 
side of a liquid crystal display (ll). 
[0049] Thus, the tubular light source 
portion (810) which consists of a tubular 
light source (811) and electric supply lead 
(813,815) and an electric supply socket 
(814) can be easily removed from a liquid 
crystal display (ll). What is necessary is 
just to make the above-mentioned 
procedure wearing of a tubular light 
source portion (810) go back. 
[0050] As mentioned above, according to 
the liquid crystal display (ll) of this 
example, since the tubular light source 
(811) can be easily detached and attached 
from a liquid crystal display (ll), 
maintenance is simple, moreover, it can 
be 

tubular - light- source - por tion(8 10)- accep t 
ed, and can come out, and a substitute 
part can also make exchange cheap from 
a certain thing. 

[0051] Moreover, although the invasion of 
a contaminant etc. is also considered 
from the gap (901) of a metal frame (500) 
and a resin frame (600) on the occasion of 
exchange of the tubular hght source (811) 
depending on a work environment Since 
the resin frame (600) has covered a liquid 
crystal panel (100) and the exterior by 
this including the rib (617) which projects 
toward a metal frame (500) side in the 
thickness direction, there is also no bad 
influence by the invasion of the 
contaminant accompanying exchange 
work etc. 
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[0052] Moreover, although the end of a 
reflective sheet (821) is freely movable by 
rotating lamp covering (850), since it is 
usually pinched by the light guide plate 
(801) and lamp covering (850), a position 
gap is not produced by the shock from the 
outside etc. 

[0053] In addition, although especially 
the example mentioned above is not 
describing, between a light guide plate 
(801) and a liquid crystal panel (100), it 
cannot be overemphasized that a 
diffusion sheet, a condensing sheet, etc. 
may be arranged suitably. 
[0054] Since thin- shape izing or the 
rigidity of a periphery container which 
contains a liquid crystal panel even if it 
closing-in-izes is [ a frame ] highly 
maintainable according to the liquid 
crystal display of this example so that 
thin- shape -izing and lightweight- izing of 
equipment may be attained as explained 
above, it is mitigated that a deficit arises 
in a liquid crystal panel to an external 
shock. 

[0055] And according to this example, it 
has not been said that it causes a poor 
display with exchange of the tubular light 
source since it is prevented that can 
exchange only a tubular light source 
portion easily only by removing lamp 
covering, and a contaminant etc. 
moreover invades in equipment on the 
occasion of exchange. 
[0056] Next, the 2nd example is 
explained with reference to drawing 6 8. 



[0057] In the same flat- surface display as 
the 1st example of the above, as shown in 
drawing 6 , lamp covering (850) is 
arranged free [ sliding ] to a metal frame 
(500). That is, along with the engagement 
section with which the incvirvation edge 
(853) of lamp covering (850) and the 
incurvation edge (523) of a metal frame 
(500) engage, it is allotted to the 
longitudinal direction of the tubular light 
source (811) free [ sliding ]. Compared 
with the equipment of the 1st example, 
the incurvation edge (853) of the shape of 
a hook of lamp covering (850) in this 
example makes width of face of a hook 
narrower, and is prepared. Moreover, the 
transverse wall (852) of lamp covering 
(850) engages with the engagement 
salient (621) projected from the resin 
frame (600), and is guided. Since this 
engagement salient (621) is prepared in 
the corner of flat- surface display (12), it 
engages with an edge (850a) in the 
longitudinal direction of the transverse 
wall (852) of lamp covering (850) in the 
state where wearing of lamp covering 
(850) was completed. In this state, to a 
resin frame (600), the other-end section 
(850b) of the transverse wall (852) of 
lamp covering (850) is ****ed, and is 
stopped and carried out (refer to drawing 
7 ), and, thereby, lamp covering (850) is 
fixed in the sliding direction, 
[0058] An example typical about the size 
of the cross-section configuration in this 
example is shown in drawing 8 . 
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Similarly the thickness of lamp covering 
(850) made from stainless steel of the 
thickness of the metal frame (500) made 
from stainless steel is about 0.3mm about 
0.4mm, and the width efface with the 
horizontal hook-like incurvation edge 
(853) of lamp covering is less than [ about 
1.0mm or it]. Moreover, the width efface 
of the perpendicular direction of the side 
attachment wall of a metal frame (500) is 
about 1.5mm, and the width efface of the 
perpendicular wall (851) of lamp covering 
(850) is about 7.4mm. It reaches the 
tubular light source (811) and the 2nd 
electric supply lead (815) has a diameter 
(about 2.6mm and 1.6mm), respectively. 
[0059] By composition of this example, 
the same effect as the 1st example is 
acquired. Furthermore, in this example, 
since lamp covering (850) is rotated and 
the tubular light source (811) is not 
exposed, much more thin shape -ization is 
attained. 

[0060] Next, the 3rd example is explained 
with reference to drawing 9 - 10. 
[0061] In the same flat-surface display as 
the 1st example of the above, it consists of 
this examples as follows. 
[0062] As shown in drawing 9 , the side 
attachment wall (541) of a metal frame 
(500) is allotted all over the inchned 
plane which turned superficies upwards, 
and the incurvation edge (542) of a metal 
frame (500) is prepared as a shelf which 
projects almost horizontally toward the 
outside of flat- surface display (13). The 



incurvation edge (854) of lamp covering 
(850) is prepared as a shelf which projects 
almost horizontally toward the inside of 
flat-surface display (13) from a 
perpendicular wall (851), and on the 
incurvation edge (542) of a side 
attachment wall (541), the pressure 
welding of it is carried out and it forms 
the engagement section. Here, the 
incurvation edge (542) of a metal frame 
(500) and the incurvation edge (854) of 
lamp covering (850) are made to incUne 
caudad toward the outside of flat- surface 
display, and are allotted. The incurvation 
edge (542) of a metal frame (500) is 
energized caudad, and the incurvation 
edge (854) of lamp covering (850) is 
energized upwards. That is, both the 
incurvation edge (542,854) of each other 
is pressed by the energization force, and 
each other is fixed by the frictional force, 
moreover, it was shown in drawing 7 as 
-- lamp covering (850) and a resin frame 
(600) - stop ****ing, it is alike and 
between the transverse wall (852) of lamp 
covering (850) and the inferior surfaces of 
tongue of a resin frame (600) is fixed 
more mutually 

[0063] An example typical about the size 
of the cross-section configuration in this 
example is shown in drawing 10 . 
[0064] The width of face of both the 
incurvation edge (542,854) is about 
2. 0-2. 5mm, and the length from the outer 
edge edge of about 7.4mm and 
flat-surface display (13) to opening of a 
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metal frame (500) of the thickness of 
flat-surface display (13) is about 5mm. It 
reaches the tubular light source (811) and 
the 2nd electric supply lead (815) has a 
diameter (about 2.6mm and 1.6mm) like 
an example 2, respectively. 
[0065] It is easily removed only by lamp 
covering (850) canceling a screw-thread 
stop, and pulling it to the outside of 
flat- surface display according to such 
structure. Moreover, since the 
engagement section of both the 
incurvation edge (542,854) inclines 
caudad toward an outside, it is easily 
equipped with lamp covering (850) only 
by pressing horizontally. 
[0066] The same effect as the 1st example 
is acquired by this example. Moreover, 
according to this example, a side 
attachment wall inclines, is allotted and 
the external configuration which cut and 
lacked the ridgeline section from the 
rectangular parallelepiped is taken. 
Therefore, only in the part, the size of 
flat-surface display becomes small. 
[0067] In this example, the singidar 
number or engagement [ in / a 
predetermined position / more than one 
are prepared and ] can be made more 
reliable for linear or punctiform a salient 
and salient accession department in the 
field where both the incurvation edge is 
engaged. 

[00iS8] In this example, the desorption of 
lamp covering (850) can also be made free 
by sliding which met iu the direction 



which met the edge of flat-surface display 
(13), i.e., the length direction of the 
engagement section. 

[0069] Next, the 4th example is explained 
with reference to drawing 11 . 
[0070] In the same flat-surface display as 
the 3rd example, it consists of this 
examples as follows. 
[0071] The 2nd electric supply lead (815) 
is formed with a flexible flat cable (FFC) 
(816) or a printed-circuit board (PCB), 
and is allotted between a resin frame 
(600) and the perpendicxdar wall (851) 
(wall arranged in the direction of the 
front reverse side of display) of lamp 
covering (850). As FFC, a thing with a 
Sumitomo Electric Industries thickness 
of 0.2mm can be used, for example. 
[0072] In using PCB which comes to 
prepare a metallic-conductor layer on an 
insulating substrate, a 
metallic-conductor layer is made into a 
resin frame side, and it arranges it. If it 
does in this way, it is not necessary to 
cover in a metallic -conductor layer. 
[0073] By such composition, the same 
effect as the 3rd example is acquired. 
Moreover, the structure of flat- surface 
display not only becomes easier, but 
according to this example, wearing and 
removal of a tubular light source portion 
(810) become still easier. 
[0074] Moreover, although FFC (816) or 
PCB was allotted between the resin 
frame (600) and the perpendicular wall 
(851) of lamp covering (850) in the 4th 
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above-mentioned example as shown in 
drawing 11 , as shown in drawing 12 , a 
reflective film (821) may be separated 
directly under the tubular light source 
(811), and FFC (816) or PCB may be 
allotted. 

[0075] According to such composition, 
compared with the 4th example, 
******-ization is attained further. 
[0076] 

[Effect of the Invention] According to the 
flat-surface display of this invention, 
while being able to attain 
thin- shape -izing or lightweight- izing of 
equipment, it can prevent effectively that 
can maintain sufficient rigidity and a 
deficit arises in a display panel to the 
shock j&rom the outside. Furthermore, the 
tubular light source can be exchanged 
very easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the external view seen 
from the upper siurface (image display 
side) of flat- surface display. 
[Drawing 2l It is the perspective diagram 
showing the outline of the Liqviid crystal 
panel in flat- surface display. 
[Drawing 3] It is the longitudinal- section 
perspective diagram showing typically 
signs that it cut along with A A of 
drawing 1 about the flat-surface display 
of the 1st example. 

[Drawing 4l It is the ****** type view of 



the tubular light soxirce. 
[Drawing 5] It is the longitudinal-section 
perspective diagram showing typically 
the situation of exchange of the 
important section and the tubular light 
source about the flat surface display of 
the 1st example. 

[Drawing 6] It is the longitudinal-section 
perspective diagram . showing an 
important section typically about the 2nd 
example. 

[Drawing 7l It is the perspective diagram 
from an inferior-sxirface-of-tongue side 
showing fixation of lamp coveriag [ in / 
the inferior surface of tongue (field where 
an image display side is reverse) of 
flat- surface display / example / 2nd ] /. 
[Drawing 8] It is the verticval mimetic 
diagram showing an example typical 
about the cross- section geometry of the 
2nd example. 

[Drawing 9l It is the longitudinal-section 
perspective diagram showing an 
important section typically about the 3rd 
example. 

[Drawing 10] It is the verticval mimetic 
diagram showing an example typical 
about the cross- section geometry of the 
3rd example. 

[Drawing 111 It is the 

longitudinal-section perspective diagram 
showing an important section typically 
about the 4th example. 

[Drawing 12l It is the 

longitudinal- section perspective diagram 
showing an important section typically 
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about the modification of the 4th example. 

[Drawing 13l It is the 

longitudinal section perspective diagram 
showing an important section typically 
about the flat- surface display of the 
conventional technology. 
[Drawing 14l It is drawing of longitudinal 
section in the conventional technology 
showing fixation of lamp covering 
typically. 

[Description of Notations] 

(11) Liquid crystal display 

(100) - Liquid crystal panel 

(500) " Metal fi-ame 

(600) " Resin frame 

(801) - Light guide plate 

(811) Tubular light source 

(815) The 2nd electric supply lead 

(850) - Lamp covering 

(901) -- Gap 
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m-^mi^mmy i—m. (eoo) ufct^sr-i^^^^ 

[0 0 3 7] l=)bt*i!f.(811)(i. |gl4(C7j^i-ct 9tC. ^ 
my-^y h(8l4){aiJcO"^(811a)icmii^®y " K(81 

3) . fdiiss (81 lb) \cm 2 f^m y - k (815) ^^tt^*tL{ii;t 
rv>-5o m (c^-rj: ^t^m^my- K(8i3)(*^;^ 
(c^my>5^'>' h(8i4)(;i^T*iim$n^o ^2i^®y- 
K(8i5)(i. ^^^mmi)<Di&^(sub)m/}^h~'^{Bn 

a)m\C\^f)^^X. lKl3(^^-r<fc 9(^l=i^)tM(811)±;^ 
^ /V^A (821):Jo cfctKfiJfii^ (600) LT 

i^fli^ u- A (600) {zmfS.^rLfzU^:^^ K (613) (Cifto 
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(821) (D-m^. myt^ (801) t mmy a (eoo) ^ <d 
[0 0 3 8] m^^T^mmiD^. ms^cTr^-rxoi^. 

P(50l)^^;?^. {|ijil(52l). (53l)<^:{(i^fc^®t^r% ^ 
0. 4mmJ9co;^-r>'i/><^®i(^^M:7U— A(500) i:, 

(600) J: or. i^m^hcDwrn^mm't^w^^u 

(701), (7O3)^:frLrf^f0/^^/W(lOO);D5g^^^$tb. (ill 
ClTTi-J: ^tC^^4^(5Ua), (511b), (511c), (5lld)T* 

[0 0 3 9] :z<DMmm(Dm^sm^mmin)x*a. 

:7u-A(600)(D®ffi75\bi8M^n. mc^^ytWAsn) 

(om 2 mm y - K(8i5) tii^;t^3fe2i(8ii) {cr^-^f:i^my 

W-i^ (500) CO{RIJ^(52l) t ^ (eOO) C^)Fb1^ 

(901) m5^m) :^^hm^^nx\^^^o 

[0 0 4 0] ^co|^;^0ijTMi. A(500)co{aiJ 
M(521)(i. ?SfB/>'^yKl00)tCf^;^t^o-r^ai-r5®*^ 
(523) ^^tPo -=eLr. l^)t^^^>(81l)(Cfn"ofceXiK 
T% ^®L^$^Wr% ^0. 3mmJ?C0^7'>'^'>^^$!iC0^ 
V>^;^/<— (850);^^ mm^m^<D^MX^^y ^ ^ 

(853) ;55^J1 -7 A (500) (DJS ft*^ (523) tC^^-^i" 
Cc^^>^:/;^>'^— (850)tcJ:oT, ^^3t^Ii(8ii) j!)^ 

^m^ti^tmc^ m2^my- K(8i5)^iiM-r^^ 

i=v(500) ^^tfli^^l-'— ^(600) <i^or^^(90l)/ii5 
mi)*^tlX\^^^o ^Ur. CO^>>^;(7/^— (850)li, 1^ 
7^L/cCV>?6>1^^i:7U-A(600) (:ifl^^^ixfc/R(c>^'8'L 

[0 04 1] ^^±<D^^(CJ:19. ?^fa^^gg(ll)oaf 
Mit^cW^^^my 1/— A(500)£O^{|ijM(521). (531)S;i>5 
M<1ll^$tb5tc43BI^::>fp-f. 1KfJ^(521) tcs9:lt ^tbfc 
(523) J: o r :7 u-i. (500) (onm:^^misbh 

[0 0 4 2] Ml-. Z(D'7>':f:tjy<—iS50)\t. 
U-i.(500)(C>^.'g'$tL. L;0^t>^ffiL^4^(C^J!^^n 
TS^^n^r ?S^/'^^/Kl00)^il5iii?*i-r6^ 

U-^(500). ^Sfl^y'l— i^(600)^U^^>'y^;^/<- 
(850) hfii^^mm^mm^'\'^\cmi^^ ^ttt^^x 

[0 0 4 3] -ntcJ:«9. fSS^.i^^gdD^Sf^fbU 
rt>, Mtc(ifRS^7F$^©(n)cogfk{i:^ii^-r5-<< 
^M:7 u-A(500)^OTi:7 u-i.(600)cr>^j?^^/l^l: 

t>fK^>'^'^/^'(l00) (;i^S75>^ 1:5 ^ <i: t>?:tv\ 

[0 0 4 4] *fc. :i.<Dmmm(^m^Bm7j^mm.(n){cx 



(5) 1^^1^9-5 7 4 4 

8 

<D—mm (201a) , (203a) m(D^\cB\ # tti ^nrm^wt- 

SiSn^n. ^fc=&X-TAB (401-1), (401-4) tiSM 

m\^m^mnm^tL^(DX\ mmmitr-m^^ix^. 

Ml-. X-TAB (401-1), (401-4) tMl^-f-^^miZ 

0 1 b) m ia® ^ti^'§^^m(sn)<om2 mm y - k (8 1 

5)(i. l=4^3t2i(8ii)o_b:^jca^J:<i|Ki^^n5to 
10 [0 0 4 5] M(-^2^:&my- K(815)li. 1^4^*^1^.(81 

I) tmmyi--j^ieoo)^mxxnm^n^^(^x. mm 

y-^;^>Kih$ix. L;5)^4>m2?^my- K(815)<7){^g| 

[0 0 4 6] isktc. ^<DmMm<Dm^Bm^'^miii)\^:t^ 
iir ^'s^^m(sn)<D^m^<:>^^xmm-r^o 

[0 0 4 7] ^i*. Ust-Tj^t^ct '7>^:^y<—(8. 

50) ;f)^^«^Ii-7 A (600) CO/a ([gl7n-t±-r) ^^ifl^L. ^ 
:y^i^^<— (850) A (500) CO@[ft^(523) 

n\.X=7iy:fti^<— (850) cO^-g^gP (853) ^ [nltb ^ 
20 ii:6o 

[0 0 4 8] (850)tCj:oT 
S;55tLTV^/ci^Jl:7 L ix(500) h^my A(600) 

(?5r^RS(9oi)75^^m2*amy- K(8i5);i5SM-r^o 
^ (90 1 ) ?5 ^ ^ ^M-r 5 1= (8 1 1 ) ^ 2 mm y - K 

(8i5)^^<9iJ1^-ro ^:rc. ^^:r;^7/^-(850)^lElib^-ti: 
5 :i ^ J: «9 . S :7 ^ (82 1 ) <7)ft!iMiJ ® « ^ ti 
x\^^f^\^z.ht^h. ^>^'^^^—{8m)^^xy^K^y^ 
j\^J>. (821) (c J: o xmiy^f\.X\^^tzM'^%WA8\V) 75^|g 2 ^ 

A (600) m^mt^ b L . f=:i^*a^> (811)^ "m^nm 

30 ^S^gdOcoSMJii^f^^-To 

[0 0 4 9] C(7)J:9(-LT. 1^^3tM(8U). y 
- K(813,815)^t/^my<^:y h(814);5^^/^S^*^*lIi 

(810) ^?^f0^.i^3^B ( 1 1) ^fflmt-^ 19 ^-r r ^ 
y!>5r#6o l^t^3t2^.a55J^(810)O^«li:. ilELfd^m 

[0 0 5 0] i^Jl±(^i: 9t-, rco||Jg0iJcofKr0^/i^3i^© 
UTtt^ t> ^^a^p^p t> l=iK3tMa55^ (810) O^-e^ ^ C ^ ;!)^ 

40 ^3^^^{g:^{b-r ^ r i: T# 

[0 0 5 1 ] ^yh. l=4^3feai(81l)c02^^t;i^L. f^H 

ct o r (ii^M :7 A (500) ^ fljfig :7 A (eoo) 
^cDr^RS(9oi)^^^r;^^^(D(iAt»%x.f>ti6;5^ WJ3i 

:7 u — A (600) . ^ coi? ^ fM] ic^j^ :7 u — i^ (500) m 
tcr^75^oT?;?ttl-f 5 y :/(6i7)^^;^f. cntcJ:t9?S^ 
/^^/Kl00)<b^gfii:^iSlKLTV^5OT% 3^^f^||(- 

[0 0 5 2] ^fc. ^#t'>- h(821)<0— i^t^i^V-y^;*? 
(850) >^lHllb^-<t5r<tT*^tt] affirms il« 
50 (i«5fe«(80i) ^ ^v:?^;?;^^- (850) J: or fi^'i^^tL 
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[0 0 5 3] d^. ±i^L/'c||^S0(JTIi^t^^c^nTV>/.c^/^ 

[0 0 5 4] j^jbijfcp.^Lfcj: ^tc. z.<Dm:mm<Dm^Bm. 
x\ ^nmm^n\.xm.^B^<^^i^\^xmt^^\:^^ z.ti)^ 

[0 0 5 5] X^t^h. r£O||JS0iJtcj:nf^. ^>':7^;^?^^ 

[0 0 5 6] m^. m2(o'^mm\^o^^xm^-'^^^ 
m\.xmmir^^ 

[0 0 5 7] ±Mm 1 <Dmmm t mm(Dw^m^mmm^ 

:7u-A(5po)tc>P]-LT|gibgiflE(ciS$tb^o 

ib, (850)co®riii^(853) ir^M^i-'— ^(5 

00) <7)®[Hic (523) t f)m^-ir^gh^m^f^-:^xm^itm. 

(8ii)0;^^:^f^(cjli*)gii(cid$H^o 

tt ^ ^ >":fi3^<— (850) ^^COJSffe*^ (853) ti, W, 

^Jt^ti-5o ^v:^;^;^^— (850)(7>7K¥^(852) 

. ix-i^ (600) •f)^h^m^nfz^.^mm (620 tc 

^l^LT^(^$tv5o COl^^^^(621)(^¥®^^S^ 
e(12) (7)^gl5(ClS:tt ^tt^fci6. ^ (850) CO 

3^«;0^^TLfc:Kffi^^*5V^T. ^>'7';?7y^-(850)<7)7K 
¥^ (852) <D^^:^m^^n ^ -:)j<D^^ (850a) ^ 
-r^o ^(OVmX. ^V:?";^/^— (850)07K¥ig(852)co 
fi!i:^£^*S§a5 (850b) (i, 1»fli:7 u-a (eoo) (c^ LXta i: 
ihi^^ti (I117#R^) . ^>y;i(7/^-(850) 

[0 0 5 8] lilSlC, :2^||jBS^J(C:iott5, ^mW^^<0^ 

m\^^\^^x\x^^ti:m^7f^'ro :^y^>\^:^m^my^- 

>^:7':^/^— (850)£Ojf-^(^|f>]0. 3mm-cfc"9. 
;<7^^-£0:7 2/i5'<^®(lliiffi(853)(^)7K^;^f^(^ti(^#^ i . 

OmmXn^flJ^TX^^o -^tz. J^(500) 
(D{|iJ^(^Sii:;^fMl£OitSl^^ 1 . 5mm-Cfe<9. yl^^i^ 
(850)(O^ii:^(851)(Oi|iIll*;^j7. 4mm-e^b5o ^ 
t^*2i(811)RUf^2if^my- K(815)(i. -^n-^tt^ 
2. emm^t/l. 6mm(^^S:^-r^» 
[0 0 5 9] :*:|lffi^y(^«^l:iJ;»3, mi<^^ffi0*J^f^ 

>:7^;(7/^- (850) ^[B]itj$-frri=i^3tai(8ii) ^^^m^-^r 



(6) 4^M¥9- 5 7 4 4 
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[0 0 6 0] ||3^O^^S0tJ|coV^Tla9-'l 0^ 

[0 0 6 1] i^%mmx\t. ±tEim 1 co||iS0iJ<b:(^^$(D 

[0 0 6 2] |gi 9 d^-r J: b u— (500) CO 

{RiJii(541);65^®^±(^f^(t7t®^S"t'tcia^tt. 
:7 A (500) (0@^^(542) (i¥®*/i^S^a (13) 

10 ^ V>^:^^<— (850)(7)®ltb^(854)(i. Sii:^(85l)^^b 
¥E^/i^^^^B(l3)(DP^fIij--r^;i^oTt5l^7K¥t-^tl:l-r^ 
LT^tt^tL. {|iJ^(54l)(0®lt{li^(542)±(CiEEg? 
^tbT^g-g^lFIJ^Jf^^-r^o ^<^T% ^M:7ix-^(500) 
CO®lttl*Sg(542), ^t>\ ^^^^J^^^— (850)cO^[tfaC(85 

IB^n^o ^Jl:7 i^"i>.(500)co|Btiiid^(542)(^T:fe-(cfi- 
^ ^ tb, ^ > >^;^7 (850) [feSSS (854) (l±::^--f^^ 
^^xTV>5o f^Stitii^ (542,854)(l{^^:;^(c: 

20 ^^c. HI 7 tC7nLfc$n< ^>'>^;tr/'<— (850) 

my I/— A (600) iOiaCiha^tcJ: 0 . y^i^^io^<—m 
0) (^7K¥M (852) h mm :7 i^ (600) COT® h(DWi^-E. 

[0 0 6 3] lEl 1 0 ;^IIJS^J(cjoJtS. ^m^^^(n 

[0 0 6 4] la^Sfll*^ (542. 854) 2 . 0~2. 

5mmTfc>9. ¥ffi^?F$^H (13) 7 . 4m 

m. ¥®^^S^B(l3)cO^d§SP::0^P>^Jl:7U-A(500) 
(DPPgi5^r*(7:):g$mi^)5mmT*fe5o ^4^^81(811) 

30 ^r;^S2i&my- K(8i5)ti. Iiig0ij2^i^^. ^tt-^- 

n^2. emm^O^l. 6mmC0^^Wt'5o 
[0 0 6 5] r<7)J:9?^e^igt:i<t*9. (85 

:rfttT*^^lc]^i9^$tv5o fSfSta*^ (542.854) 

(0^.^§i5,755 ^{ftij o r T;^ tc<P^ L T V ^ 5 o -c , ^ 
(850) (i. 7K¥:^r^(-ffi£-r ^ stT-S^t^ 

[0 0 6 6] :*:|IJS0iJtc J; D , S 1 t^llffi«?*J <!: R^co^ 
[0 0 6 7] *IIJS«?*J(wioV^-c. 5® 

[0 0 6 8] :2^l^:^^j(^*5V^T. (850)^ 
¥ffi^^^3^H(i3)(OSSg^i::?&ofc:^f^. -r/<f^p-b^^a5 
OS ^ :*r^ ?e o fcffiit)(c J: o TfiJi^ g ffi <!: -r 5 ^ <t t> 
50' tii*5o 



(7) 
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[0 0 6 9] m4<DmMm\^^^^xmi i 
[0 0 7 0] ^mmmxi^. m3<Dmmmtmm<D^^ 

[0 0 7 1] |g2^^my " K(815)7)5:7U^v'>^/W-7^ 

ryh^-yyi- (FFC) (8i6)X(i:/y V hiE^SK 

(pcB) tCctoTjf^^^n. mn^y 1^-^(600) ty 

[0 0 7 2] mmmm<r>±{z^mmi^m^wfxtj:^p 
[0 0 7 3] ^(omfmm::^^. ms(Dmmmtmm 

10) coS^^ib^ J: <9 ^ L (iM t-^^ ^ o 

[0 0 7 4] -^ti. ±my^tim4(Dmmmxn. mii 20 

\C7r:'rtiu<. m^^y u— ^(600) tyi^y'::^^<—{S50)<D 
iili:^(85l) <l:^7?rB1tvlFFC(816)fc6V^fiPCB^i^L 

:7 ^ /u-i^ (821) ^Pir r F F c (816) fo^ vMi p c B ^ia 

[0 0 7 5] ^(DXo^j:mf^\^x^t. m4<Dmmm{c 
^^xiE{cmmmt:^mf&^tL^o 

[0 0 7 6] 

^it>\^. 's^^m<D^m^mi^xm^\zno^t:^^-m^ 

[[glS(^^*?:eIJfcB>^] 

[mi] ^m^7jkmm(o±m (m^^^®) 7:>-b^fc^ 
m2] ^^mTf^mmi^c^n hm^m^<^^^<Dmm^7jk-r 



mx^^o 

ms] mi<ommm(D^m^^mm\^^^^x. mi<D 
A-Aicr^^xmwfi.t-m^^m^m^^^'rmwr^mm 
mx^^o 

[114] ^ik^m<D^mm^mxh^^ 

ims] mi(Dmmm(D^mm7r^mm\cr:>i^x. ^(om 

mxh^o 

me] m2<Dmmm\=^-^^'x^^^m^mc7jk'r. m 
mmAumxh^^ 

imv] m2<Dmmm{c<:>\^^x. ¥si^?j^^e<^T® 

oiNT^-r. rmm^hcomnrnxh^o 

ims] m2(Dmmm^mmm^^m:^-^\^^xixmmt^: 
m^Tn-rmmmm^mxh^o 

m9] msa^mmmicoi^xm^^m^mcTjk't^ m 

mmmmxh^o 

imio] ms(r>mmm(Dmmmik--tm\^<:>\^^xixmm 
^m^^^-tmwrmm^mx^^, 

mil] m4(Dmmm\^-o\^^xm^^m^m^^-r. 
mmmmumx^^o 

mi 2] m4CDmmm(D^mm^^-^\^^xm^^m^^ 
(-^i-. mwrmmmmx^^. 

mi s] ^i^^^^m<Dw^mm:^mmi>^-^^^xm^^m^ 
&<3(r^-r. mmt^mumx^^o 

m^(omm] 

(100)- 
(500) • 
(600) • 
(801)- 
(811)- 
(815)- 
(850) - 
(901)- 



!4] 



811b 



815 



810 




14 



811 



811a 813 



(8) 



t^fP^g- 5 7 4 4 



mi] 



[112] 



511b 



A*T^^£^-511c 815 



511a' 






)00 



201a 401-3 AOi-i 



[US] 



ims] 



703 3 501 




600 421 
611 



800 



[US] 



OA mm 



0.3 mm 



Si. 0mm 



-500 



).5mm 



7. A mm 



850 




850 



